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Description 
SPEAKER SYSTEM 

Technical Field 

The present invention relates to a speaker system which 
5 includes an array of speakers for reproducing stereo sound with 
a natural stereo effect. 



Background Art 

Conventionally/ there has been proposed a technique in 

10 which the directivity of sound signal propagation is controlled 
by forming a soiind beam using a plurality of speakers which are 
arranged in an array fashion (for example/ refer to Patent 
Document No* 1) - The utilization of this technique obviates 
the necessity of placing a plurality of speakers on the 

15 periphery of a user (a listener) as in the case with a 
conventional surround soxmd system and enables the reproduction 
of surround sound using a single panel made up of the array of 
speakers. 

Fig, 4 is a top perspective view of a room in which the 
20 speaker system described in Patent Document No. 1 is set, which 
shows an example in which a 5,1-channel surround sound system 
is configured by a speaker system having an array of speakers - 
A speaker system 113 shown in Fig. 4 includes several hundreds 
of speaker units which are arranged into a predetermined array 
25 on a single panel/ emits beams of surround sound by adjusting 
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an output timing of surround sound from each speaker unit for 
every channel and implements a delay control so that the beams 
focus on wall surfaces . Then/ the sound of each chaimel is made 
to be reflected on the ceiling or wall so as to be diffused to 

5 thereby produce a sound source on the wall/ whereby a sound field 
of multiple channels is reproduced. As shown in Fig. 4, the 
speaker system 113/ which is disposed at a lower portion of a 
video system 112 which is set in the vicinity of a central portion 
of a wall 120 of the room and in front of a user Xt, outputs 

10 directly to the user sounds similar to those produced by a center 
speaker (C) and a low frequency supplementing woofer (LFE) • In 
addition^ the speaker system 113 causes the beams to be 
reflected on walls 121/ 122 which lie left and right to the user 
U so as to produce an R-channel speaker 114 and an L-channel 

15 speaker 115. Furthermore/ the speaker system 113 causes the 
beams to be reflected on a ceiling 124/ the walls 121/ 122 which 
lie left and right to the user and a wall 123 which lie behind 
the user U so as to produce an SR-channel speaker 116 and an 
SL-channel speaker 117 which lie rear left and right of the user 

20 U. Thus/ in the surround sound system of the array of speakers, 
the soxind signal of each channel is delay controlled so as to 
be converted into the beam of sound/ and the beams of sound so 
converted are then caused to be reflected on the walls so as 
to produce the plurality of sound sources, so that a 

26 surround-sound effect can be obtained which would be realized 
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by setting a plurality of speakers on the periphery of the user 
U. 

Here/ in this description/ in the S.l-channel surround 
sound system, a front left channel is denoted by L (Left), a 
5 front right channel by R (Right) , a center channel by C (Center) , 
a rear left channel by SL (Surround Left) / a rear right channel 
by SR (Surround Right) , and a subwoofer by LFE (Low Frequency 
Effects)- 

Patent Document No. 1: JP-T-2003-510924 (the term '"JP-T" 

10 as used herein means a published Japanese translation of PCT 
patent application) 

Figs. 5A/ 5B are top perspective views which show an 
example in which the speaker system is set in a rectangular 
parallelepiped-like room which differs largely in dimension 

15 between width and depth. When listening to sound from the 
speaker system described in Patent Document No* 1, there occurs 
a case where sound is wanted to be reproduced in a stereo mode 
of only the front system channels (L, R (and C) ) or two channels 
including the surround channel . In addition, there also occurs 

20 a case where a stereo source is not converted into a beam but 
is wanted to be reproduced as a normal stereo sound • 

For example, in the event that the speaker system of Patent 
Document No. 1 is set in the vicinity of an end portion of the 
rectangular parallelepiped-like room which differs largely in 

25 dimension between width and depth, as shown in Fig. 5A, since 

3 
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a distance from the speaker system to the wall lying left thereto 
is different from a distance from the speaker system to the wall 
lying right thereto/ the spreading out effect of surround sound 
becomes excessive, and the density effect and orientation 

5 effect are deteriorated in sounds of, in particular, the front 
channels (L, R (and C) ) • Then, as this occurs, as shown in Fig. 
5Br the sound of each channel is not converted into a sound beam 
but is converted into a stereo sound so as to preferably be 
reproduced as a normal stereo sound • 

10 In addition, in the event that a stereo source is 

reproduced by the speaker system set in the room which is shaped 
as shown in Fig, 4, the source is preferably reproduced as a 
normal stereo sound. 

The speakers of the speaker system (the array of speakers) 

16 are allocated at a central portion of the system to a reproducing 
region for the L channel and a reproducing region for the R 
channel so as to reproduce sound from the speaker system as 
stereo sound using all the speakers, however, since a frontal 
directivity is generated in medium and high frequencies 

20 irrespective of outputting sound signals of the relevant 
channels simultaneously without implementing a delay control 
thereon, a sound image results which is far from the normal 
stereo effect- Due to this, there has existed a problem that 
the reproduction of stereo sound using all the speakers of the 

25 speaker system described in Patent Document No. 1 is not 
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preferable • 

Disclosure of the Invention 

Then, an object of the invention is to provide a speaker 
5 array for a speaker array system which can increase the 
orientation when reproducing front channels of a surround sound, 
increase the density effect, improve the narrow directivity 
when reproducing a stereo sound and increase the selectivity 
in selecting reproduction methods which match setting 
10 environments . 

In order to solve the problem, the present invention has 
the following arrangement. 

(1) A speaker system characterized by comprising: 

a speaker array including a plurality of speakers which 
15 are arranged into a matrix; and 

sound signal processing means for dividing a sound source 
into a plurality of bands and dividing the speaker array into 
a plurality of reproduction regions so as to allocate the bands 
to the divided reproduction regions, respectively, the band of 
20 a high frequency being allocated to a smallest one of the 
reproduction regions. 

(2) The speaker system according to (1), wherein the sound 
signal processing means sets regions which reproduce a left 

25 channel and a right channel of a stereo sound source or surround 

5 
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sound source such that a reproduction band increases from a 
central portion toward opposite end portions of the speaker 
array with the number of speakers allocated decreasing as the 
reproduction band increases. 

5 

(3) The speaker system according to (2), wherein the sound 
signal processing means implements a signal processing in such 
a manner that a sound signal of a center channel of the stereo 
sound source or surround sound source becomes non-directional . 

10 

(4) The speaker system according to (2), wherein the sound 
signal processing means sets a region which reproduces the 
center channel of the stereo sound source or surround sound 
source such that a reproduction band increases from the opposite 

15 end portions to the central portion with the number of speakers 
allocated decreasing as the reproduction band increases. 

(5) A speaker system characterized by comprising: 

a speaker array including a plurality of speakers which 
20 are arranged into a matrix; and 

unit speaker circuits provided to correspond to the 
speakers individually and each having a primary filter which 
filters sound signals of left and right channels of a stereo 
sound source or surround sound source, 
25 wherein a passable frequency band of the primary filter 



of each of the iinit speaker circuits is set so as to increase 
from opposite end portions to a central portion of the speaker 
array. 



5 (6) The speaker system according to (5), wherein the band of 
the primary filter is divided into a high frequency, a medium 
frequency and a low frequency and the number of the unit speaker 
circuits having the filter of the high frequency is made smaller 
than the number of those unit speaker circuits having filters 

10 of the other frequencies* 

(7) The speaker system according to (5) , wherein the band of 
the filter increases from the central portion to the opposite 
end portions of the speaker array* 

15 

(8} The speaker system according to (5); wherein the unit 
speaker circuit implements a signal processing in such a manner 
that a sound signal of a center channel of the stereo sound source 
or surround sound source becomes non-directional. 

20 

(9) The speaker system according to (S), wherein the unit 
speaker circuit has a secondary filter which filters a sound 
signal of the center chann.el of the stereo sound source or 
surround sound source and a passable frequency band of the 
25 secondary filter of each of the unit speaker circuits is set 



so as to increase from the opposite end portions to the central 
portion. 

In the configuration that has been described above/ when 
stereo reproducing a sound signal in the speaker array, the high 

5 frequency of the sound signal is made to be outputted by limiting 
speakers which reproduce the high frequency to those having a 
siaallest reproduction region. Consequently/ even when stereo 
reproducing a sound by the speaker array, the high frequency 
of the sound has such a directivity as to be converted into a 

10 beam of sound in no case, thereby making it possible to output 
the sound with a natural stereo effect which does not cause the 
listener to feel the sensation of physical disorder. 

In the configuration, when reproducing sound signals of 
the left (left system) channel and the right (right system) 

15 channel of the stereo sound source or surround sound source by 
the speaker array, the high frequencies having strong 
directivity and orientation effect are allocated to the end 
portions of the speaker array, while the low frequency having 
weak directivity and orientation effect is allocated to the 

20 central portion. In addition, the number of speakers to be 
allocated to each of the frequency bands is made to decrease 
as the frequency increases. By adopting this configuration, 
the separating effect in orientation between the left channel 
and the right channel can be secured, whereby the high frequency 

25 is converted into a beam of sound in no case, thereby making 
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it possible to obtain a natural stereo effect. 

With the speaker array of the invention, since the 

area/position of the reproduction region for the high frequency 

is limited when reproducing a stereo sound, sound of high 
5 frequency has no directivity, thereby making it possible to 

reproduce a stereo sound with a natural sound effect- 

In addition, with the speaker array of the invention, 

since the signal processing is implemented so that the sound 

of high frequency is made non-^directional using the Bessel 
10 function when reproducing a stereo sound, a sound image with 

a normal stereo effect can be obtained without generating no 

frontal directivity . 

Brief Description of the Drawings 
15 Fig* lA shows an example of an arrangement of bands for 

reproducing a stereo sound by a speaker system including a 
speaker array, and Fig. IB is a circuit diagram showing the 
configuration of the speaker system^ 

Figs . 2A, 2B and 2C show arrangements of sound reproducing 
20 regions which are set in a speaker array. 

Fig. 3 is a circuit diagram showing the configuration of 
a speaker system which is different from that shown in Fig. 1. 

Fig. 4 is a top perspective view of a room in which a 
conventional speaker system is set. 
25 Figs . 5A, 5B are top perspective views showing an example 
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in which the conventional speaker system is set in a rectangular 
parallelepiped room which differs largely in dimension between 
width and depth. 

5 Best Mode for Carrying out the Invention 

When reproducing a surroxmd sound by a speaker array, 
there occurs a case where sound is wanted to be reproduced in 
a stereo mode of only front system channels (R and L (and 
furthermore, C is added) ) or two channels including a surround 

10 channel . In addition^ there occurs a case where only a stereo 
sound source (R and L signal components only) is wanted to be 
reproduced • In this invention, when reproducing a stereo sound, 
by a speaker array for reproducing a surround sound by 
converting a sound into a beam of sound, the speaker array is 

15 divided into a sound reproducing region for an L system channel 
(li and/or SL) and a sound reproducing region for an R system 
channel (R and/or SR) from a central portion thereof • In 
addition, the reproducing regions so divided are each divided 
further into bands. Additionally, since the directivity 

20 increases and the orientation effect becomes strong in the high 
frequency reproducing region when sound is reproduced using a 
plurality of speakers simultaneously as has been described 
above/ the reproducing regions are limited to part of the 
regions. In addition, the center orientation is improved by 

25 implementing different processings for the L, R channels and 
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C channel when stereo reproducing the front system of a surround 
sound source. Thus, by adopting this configuration^ the sound 
of high frequency is not converted into a beam of sound, so that 
a sound with a natural stereo effect can be reproduced. 

5 Hereinafter, a specific embodiment will be described. 

Fig. lA shows an example of an arrangement of bands for 
reproducing a stereo soxind by a speaker system including a 
speaker array, and Fig. IB is a circuit diagram which shows the 
configuration of the speaker system. In Fig. lA, although part 

10 thereof is not shown therein, a speaker system 1 is made up into 
a laterally elongated speaker array which is made up of a 
plurality of speakers 16 which are arranged into a matrix. 

Note that while in the following description, a case will 
be described as an exaiaple in which a sound to be reproduced 

16 is divided into three bands: a low frequency; a medium 
frequency; and a high frequency, more bands can be set by 
dividing the sound further. In addition, while the speaker 
system according to the embodiment of the invention can output 
not only a stereo sound but also sound signals of channels of 

20 a surround sound source by converting them into beams of sound, 
the description and illustration of a configuration therefor 
will be omitted herein. 

When reproducing a stereo sound by the speaker array, for 
example, reproducing regions for the relevant bands are 

25 allocated as shown in Fig. lA. Namely, the speaker array 17 



is divided into a sound reproducing region 17L for an L system 
channel and a sound reproducing region 17R for an R system 
channel at a central portion thereof. In addition, the sound 
to be reproduced is divided into three bands: a high frequency; 

6 a medium frequency; and a low frequency. Then, In each of the 
sound reproducing regions 17L, 17R/ portions of the reproducing 
region is allocated to the high frequency, medium frequency and 
low frequency in that order from an outer side (an end portion 
side) towards a central side of the speaker array 17 • Namely, 

10 the sound reproducing region 17L for the L system channel is 
divided into a high frequency 17Lh, a medium frequency 17Lm and 
a low frequency 17L1 . In addition, the sound reproducing region 
17R for the R system channel is divided into a high frequency 
17Rh, a medium frequency 17Rm and a low frequency 17R1, 

15 Here; in order to align the directivities of the bands 

with each other, the number of speakers to be allocated to each 
band is set to decrease as the frequency increases. Namely, 
the numbers of speakers for the bands are set as high 
frequency<medium f requency<low frequency. As this occurs/ the 

20 number of speakers for the high frequency is preferably adjusted 
through an experiment so that a sound of high frequency to be 
reproduced has no directivity/ whereby since the separating 
effect in orientation between the L system channel and the R 
system channel is secured and a sound of high frequency is not 

25 converted into a beam of sound, it is possible to obtain a natural 
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stereo effect. 

In addition/ when reproducing a surround sound in a stereo 
fashion by the speaker array/ as shown in Fig. lA, for the L 
system (L^SL) channel and the R system (R«SR) channel , similar 

5 to the case described above where the stereo sound is reproduced/ 
the numbers of speakers for the reproducing regions may be set 
as high f requency<medium f requency<low frequency/ and portions 
of the speaker array may be allocated to the high frequency/ 
meditam frequency and low frequency in that order from the outer 

10 side (the end portion side) of the speaker array towards the 
central side thereof • In addition, for a sound of the C channel/ 
a sound may be set to be reproduced (1) over the whole of the 
speaker array or (2) at a predetermined region of the central 
portion of the speaker array, and a non-directional sound may 

15 be set to be reproduced by preventing the conversion of, in 
particular, a high frequency sound into a beam of sound using 
the Bessel function. Thus, when stereo reproducing the front 
channels of the surround sound source, the center orientation 
can be improved by implementing different processings for the 

20 L and R system channels and the C channel in the way described 
above. 

Note that hereinafter, a speaker array will be referred 
to as a Bessel array which outputs a sound which is signal 
processed so as to be non-directional by preventing the 
25 conversion of, in particular, a high frequency sound into a beam 
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of sound- 
Next/ a circuit configuration will be described in which 
a speaker array is made to reproduce a sound by setting the 
reproducing regions for the bands as shown in Fig. lA. As shown 
5 in Fig. IB, the speaker system 1 includes a plurality of unit 
speaker circuits 10a to lOf which are each made up of a plurality 
of unit speaker circuits. In addition, the speaker system 1 
includes a terminal IIC into which a sound signal of the C channel 
is inputted/ a terminal IIL into which a sound signal of the 

10 L system (L^SL) channel is inputted and a terminal llR into which 
a sound signal of the R system (R»SR) channel is inputted- In 
the speaker system 1, respective sound signals inputted from 
the terminals are processed at each of the unit speaker circuits 
10a to lOf and are outputted from each of speakers 16a to 16f 

16 which make up the speaker array 17 . The control of each unit 
of the speaker system 1 is implemented by a control unit 18. 

Each unit speaker circuit is made up in such a manner that 
the numbers of unit speaker circuits are set as follows: 
10a=10f<10b=10e<10c=10d 

20 The unit speaker circuit 10a for reproducing the high 

frequency in the L system channel is made up of a high-pass filter 
12a, a variable aif^jlif ier 13a, an adder 14a, a power amplifier 
15a and a speaker 16a. The unit speaker circuit 10b for 
reproducing the medium frequency of the L system channel is made 

25 up of a band-pass filter 12b for medium frequency, a variable 



amplifier 13b, an adder 14b, a power amplifier 15b and a speaker 
16b. The unit speaker circuit 10c for reproducing the low 
frequency of the L system channel is made up of a low-pass filter 
12c, a variable amplifier 13c/ an adder 14c/ a power amplifier 

5 15c and a speaker 16c. 

The unit speaker circuit lOd for reproducing the low 
frequency of the R system channel is made up of a low*-pass filter 
12d, a variable amplifier 13d, an adder 14d, a power amplifier 
ISd and a speaker 16d. The unit speaker circuit lOe for 

10 reproducing the medium frequency of the R system channel is made 
up of a band-pass filter 12e for medium frequency, a variable 
amplifier ISe, an adder 14e/ a power amplifier 15e and a speaker 
16e. The unit speaker circuit lOf for reproducing the high 
frequency of the R system channel is made up of a high--pa$s filter 

15 12f , a variable amplifier 13f , an adder 14f / a power amplifier 
15f and a speaker 16f . 

Here, the variable amplifiers 13a to 13f are adjusted 
based on control signals outputted from the control unit 18. 
The control unit 18 outputs control signals based on the result 

20 of an operation made using the Bessel function so that 
non-directional sounds are outputted from the speakers 16a to 
16f by preventing the conversion of high frequency sounds into 
beams of sound. 

^ A sound signal of the C channel inputted from the terminal 

25 lie is sent to the variable amplifiers 13a to 13f . In addition. 



a sound signal of the L system channel inputted from the terminal 
IIL is sent to the high-pass filter 12a/ the band-pass filter 
12b and the low-pass filter 12c. Furthermore, a sound signal 
of the R system channel inputted from the terminal IIR is sent 

5 to the low-pass filter 12d, the band-pass filter 12e and the 
high--pass filter 12 f. 

In the unit speaker circuit 10a, a high frequency 
component of the sound signal of the L system channel outputted 
from the high-pass filter 12a and the sound signal of the C 

10 channel that has been signal processed based on the Bessel 
function in the variable amplifier 13a are added together by 
the adder 14a, amplified by the power amplifier 15a and 
outputted from the speaker 16a. 

In the unit speaker circuit 10b/ a medium frequency 

15 component of the sound signal of the L system channel outputted 
from the band-pass filter 12b and the sound signal of the C 
channel that has been signal processed based on the Bessel 
function in the variable amplifier 13b are added together by 
the adder 14b/ amplified by the power amplifier 15b and 

20 outputted from the speaker 16b. 

In the unit speaker circuit 10c, a low frequency component 
of the sound signal of the L system channel outputted from the 
low-pass filter 12c and the sound signal that has been signal 
processed based on the Bessel function in the variable amplifier 

25 13c are added together by the adder 14C/ amplified by the power 



amplifier 15c and outputted from the speaker 16c - 

In the unit speaker circuit lOd/ a low frequency component 
of the sound signal of the R system channel outputted from the 
low^pass filter 12d and the sound signal that has been signal 

5 processed based on the Bessel function in the variable amplifier 
13d are added together by the adder 14d, amplified by the power 
amplifier 15d and outputted from the speaker 16d, 

In the unit speaker circuit lOe, a medium frequency 
component of the sound signal of the R system channel outputted 

10 from the band-pass filter 12e and the sound signal that has been 
signal processed based on the Bessel function in the variable 
amplifier 13e are added together by the adder 14e/ amplified 
by the power amplifier 15e and outputted from the speaker 16e^ 
In the unit speaker circuit lOf, a high frequency 

15 component of the sound signal of the R system channel outputted 
from the high-pass filter 12f and the sound signal of the C 
channel that has been signal processed based on the Bessel 
function in the variable amplifier 13f are added together by 
the amplifier 14f and are outputted from the speaker 16f . 

20 By reproducing a stereo sound and a surround sound in a 

stereo fashion by the speaker array 1 that is configured like 
this/ the separating effect in the orientation of the L system 
channel and the R system channel is secured, and furtheirmore/ 
a natural stereo effect can be obtained with no high frequency 

25 sound converted into a beam of sound. 
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Next, in the event that the Bessel array as shown in Fig. 
lA is not applied to the sound of the C channel in the speaker 
system, the reproducing regions may be set as high 
frequency<mediim frequency<low frequency. Fig, 2 shows 

5 drawings illustrating arrangements of sound reproducing 
regions which are set in a speaker array. For example, as shown 
in Fig, 2A/ in a speaker system 2, a central portion of the 
speaker array 27 is allocated to a reproducing region 27h for 
high frequency, a portion surrounding the high frequency 

10 reproducing region is allocated to a reproducing region 27m for 
medium frequency, and furthermore, a portion surrounding the 
medium frequency reproducing region is allocated to a 
reproducing region 271 for low frequency. As this occurs, in 
order to align directivities of the bands so allocated with each 

15 other, the numbers of speakers to be allocated to the individual 
reproducing regions are set to decrease as the frequency 
increases. By adopting this configuration, the sound of the 
C channel also can be oriented centrally with no sound of high 
frequency converted into a beam of sound. 

20 As this occurs, other surround sounds that are to be 

reproduced as a stereo sound, that is, as to the L system (L^SL) 
channel and the R system (R«SR) channel, similar to the region 
arrangement shown in Fig. lA, portions of each of the 
reproducing regions may be allocated to a high frequency, a 

25 medium frequency and a low frequency in that order from an outer 
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side (an end portion side) towards a central side of the speaker 
array (refer to Fig, 

Here, with the speaker system 2, in the speaker array 27, 
a soxjuid signal of the C channel is reproduced in the reproducing 

5 regions divided as shown in Fig. 2A, and sound signals of the 
L system channel and the R system channel are reproduced in the 
reproducing regions divided as shown in Fig. 2B. Due to this, 
as shown in Fig. 2C, the low frequency reproducing regions of 
the L and R system channels coincide with the reproducing 

10 regions for high frequency, medixam frequency and low frequency 
of the C channel . In addition, the medium frequency reproducing 
regions of the L and R system channels coincide with the 
reproducing regions for medium frequency and low frequency of 
the C channel. Furthermore, the high frequency reproducing 

15 regions of the L and R system channels coincide with the low 
frequency reproducing region of the C channel- Consequently, 
the circuit configuration of the speaker system 2 results in 
a configuration shown in Fig. 3. Fig. 3 is a circuit diagram 
showing the configuration of a speaker system which is different 

20 from that shown in Fig, 1. 

As shown in Fig. 3, the speaker system 2 includes a 

plurality of unit speaker circuits 20a to 20f which are each 

made up of a plurality of unit speaker circuits . In addition, 

the speaker system 2 includes a terminal 21C into which a sound 

« 

25 signal of the C channel is inputted, a terminal 21L into which 



a sound signal of the L system (L*SL) channel is inputted and 
a terminal 21R into which a sound signal of the R system (R*SR) 
channel is inputted. In the speaker system 2^ sound signals 
inputted from these terminals are processed in each of the unit 
5 speaker circuits 20a to 201 and outputted from each of speakers 
26a to 261 which make up the speaker array 27, 

Here, when paying attention to the unit speaker circuits 
for reproducing the sound signal of the C channel, the unit 
speaker circuits are made up in such a manner that the nuonbers 
10 of unit speaker circuits result as follows: 

{20f +20g) < {20c+20e+20h+20 j ) < (20a+20b+20d+20i+20k+201) 
In addition, when paying attention to the unit speaker 
circuits for reproducing the sound signals of the L system 
channel and the R system channel, the unit speaker circuits are 
15 made up in such a manner that the numbers of unit speaker circuits 
result as follows: 

20a=201<(20b+20c)={20j+20k)<(20d+20e+20f)=(20g+2Dh+20 

i) 

The unit speaker circuit 20a for reproducing a high 
20 frequency of the L system channel and a low frequency of the 
C channel is made up or a high-pass filter 22a, a low-pass filter 
23a, an adder 24a/ a power amplifier 25a and a speaker 26a. 

The unit speaker circuit 20b for reproducing a medium 
frequency of the L system channel and the low frequency of the 
25 C channel is made up of a band-pass filter 22b for medium 



frequency/ a low-pass filter 23b/ an adder 24b, a power 
amplifier 25b and a speaker 26b- The \init speaker circuit 20c 
for reproducing the medium frequency of the L system channel 
and a medium frequency of the C channel is made up of a band-pass 
5 filter 22c for medium frequency, a band-pass filter 23c for 
medium frequency, an adder 24c, a power amplifier 25c and a 
speaker 26c. 

The unit speaker circuit 20d for reproducing a low 
frequency of the L system channel and a low frequency of the 

10 C channel is made up of a low-pass filter 22d, a low-pass filter 
23d, an adder 24d, a power amplifier 25d and a speaker 26d. The 
unit speaker circuit 20e for reproducing the low frequency of 
the L system channel and the medium frequency of the C channel 
is made up of a low-pass filter 22e, a band--pass filter 23e for 

15 medium frequency, an adder 24e, a power amplifier 25e and a 
speaker 26e. The unit speaker circuit 20f for reproducing the 
low frequency of the L system channel and a high frequency of 
the C channel is made up of a low-pass filter 22f , a high-pass 
filter 23f , an adder 24f , a power amplifier 25f and a speaker 

20 2 6f . 

The unit speaker circuit 20g for reproducing a low 
frequency of the R system channel and the high frequency of the 
C channel is made up of a low-pass filter 22g, a high-pass filter 
23g, an adder 24g and a speaker 26g, The unit speaker circuit 
25 2 Oh for reproducing a medium frequency of the R system channel 



and the medium frequency of the C channel is made up of a low-pass 
filter 22h, a band-pass filter 23h for medium frequency/ an 
adder 24h/ a power amplifier 25h and a speaker 2eh. The unit 
speaker circuit 20i for reproducing the low frequency of the 

5 R system channel and the low frequency of the C channel is made 
up of a low-pass filter 22i/ a low-pass filter 23i/ an adder 
24i/ a power amplifier 25i and a speaker 26i. 

The unit speaker circuit 20j for reproducing a medium 
frequency of the R system channel and the medium frequency of 

10 the C channel is made up of a band-pass filter 22j for medium 
frequency, a band-pass filter 23 j for medium frequency, an adder 
24 j/ a power amplifier 25 j and a speaker 26j « The unit speaker 
circuit 20k for reproducing the medium frequency of the R system 
channel and the low frequency of the C channel is made up of 

15 a band-pass filter for medium frequency 22k/ a low-pass filter 
23k/ an adder 24k/ a power amplifier 25k and a speaker 26k. 

The unit speaker circuit 201 for reproducing a high 
frequency of the R system channel and the low frequency of the 
C channel is made up of a high-pass filter 221/ a low-pass filter 

20 231/ an adder 241/ a power amplifier 251 and a speaker 261. 

Here, in the speaker array 2, since 20a and 201/ 20b and 
20k/ 20c and 20j/ 20d and 20i/ 20e and 20h/ and 20f and 20g of 
the unit speaker circuits are identical in configuration to each 
other/ in the following description, a reference numeral of one 

25 of the identical xanit speaker circuits is followed by a 



reference numeral of the other unit speaker circuit which is 
put in parentheses. 

A sound signal of the C channel inputted from the terminal 
22C is sent to each of the filers 23a to 231. In addition, a 

5 sound signal of the L system channel inputted from the terminal 
22L is sent to each of the filters 22a to 22f • Furthermore, 
a sound signal of the R system channel inputted from the terminal 
21R is sent to each of the filters 22g to 221. 

In the unit speaker circuit 20a (201), a high frequency 

10 component of the sound signal f the L(R) system channel 
outputted from the high-pass filter 22a (221) and a low frequency 
component of the sound signal of the C channel outputted from 
the low-pass filter 23a (231) are added together by the adder 
24a (241), amplified by the power amplifier 2Sa(251) and 

15 outputted from the speaker 26a (261) , 

In the unit speaker circuit 20b (20k) , a medium frequency 
component of the sound signal of the L(R) system channel 
outputted from the band-pass filter 22b (22k) and a low frequency 
component of the sound signal of the C channel outputted from 

20 the low-pass filter 23b (23k) are added together by the adder 
24b (24k), amplified by the power amplifier 2Sb(25k) and are 
outputted from the speaker 26b {26k) • 

In the unit speaker circuit 20c (20 j) , a medium frequency 
component of the L(R) system channel outputted from the 

25 band-pass filter 22c (22 j) and a medium frequency component of 
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the sound signal outputted from the band-pass filter 23c (23 j) 
are added together by the adder 24d (24 j ) , amplified by the power 
amplifier 25c (25j) and outputted from the speaker 26c (26j). 
In the unit speaker circuit 20d(20i)/ a low frequency 

5 component of the soiand signal outputted from the L(R) system 
channel outputted from the low-pass filter 22d(22i) and a low 
frequency component of the sound signal of the C channel 
outputted from the low-pass filter 23d (231) are added together 
by the adder 24d(24i) , amplifiedby the power amplifier 25d{25i) 

10 and outputted from the speaker 26d(26i) , 

In the xmit speaker circuit 20e(20h)/ a low frequency 
component of the sound signal of the L(R) system channel 
outputted from the low-pass filter 22e(22h) and a medium 
frequency component of the sound signal of the C channel 

16 outputted from the band-pass filter 23e (23h) are added together 
by the adder 24e (24h) , amplifiedby the power amplifier 25e (25h) 
and outputted from the speaker 26e(26h} . 

In the unit speaker circuit 2 Of {20g) / a low frequency 
component of the sound signal of the L{R) system channel 

20 outputted from the low-pass filter 22f (22g) and a high frequency 
component of the sound signal of the C channel outputted from 
the high-pass filter 23f (23g) are added together by the adder 
24f(24g), amplified by the power amplifier 2Sf(26f) and 
outputted from the speaker 26f(26g). 

25 By reproducing a stereo sound and a surround sound in a 
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stereo fashion by the speaker array 2 that is configured as has 
been described above/ the separating effect in orientation 
between the L system channel and the R system channel is secured 
and the sound of the C channel is oriented centrally, and 

5 furthermore/ a natural stereo effect can be obtained with no 
high frequency sound converted into a beam of sound. 

Note that a control unit 28 confirms the kind of a sound 
source to be reproduced, reads out data on the arrangement of 
reproducing regions according to the source so confirmed from 

10 a storage unit/ not shown/ or a memory of the control unit* 
With the speaker system according to the embodiment/ the 
arrangements of reproducing region can automatically be 
selected according to the sound sources to be reproduced* For 
example/ in the case of the speaker system 1/ when a sound source 

16 to be reproduced is a stereo sound, the unit speaker circuits 
are set so as to realize the arrangement of reproducing regions 
shown in Fig* lA, while a sound source to be reproduced is a 
5.1-^channel surround sound, a sound signal of each channel 
except for an LFE channel can be set so as to be converted into 

20 a beam of sound for output/ as shown in Fig. 4* In addition, 
when the user operates a control unit/ not shown, the 
reproducing regions are switched over as shown in Figs* 2A/ 2B, 
2C so that the 5.1-channel surround sound can be reproduced in 
a stereo fashion* 

25 Note that while in the description that has been made 

25 
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heretofore^ each channel of the surround sound is described as 
being reproduced in the stereo f ashion, sounds of the SL channel 
and the SR channel/ which constitute a rear channel ^ may be made 
not to be reproduced in the stereo fashion but to be reproduced 
5 by being converted into beams of sound. By adopting this 
configuration, when attempting to reproduce a surround system 
by setting the speaker system in a room constructed as shown 
in Fig. 4/ it is possible to reproduce a sound with a surround 
effect - 

10 In the embodiment that has been described heretofore, 

while the sound source is divided into three bands (high 
frequency, medium frequency, low frequency) , the invention is 
not limited thereto, and hence, the sound source may be divided 
into four bands, and in addition, the frequency band which can 

15 pass through the filters for the L and R system channels of the 
unit speaker circuits may be set so as to gradually increase 
from the central portion towards both the end portions of the 
speaker array. 
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